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YYETEOROLO"ICAL CONDITiONfI. 

Am T E ~ u ~ .  PmamAnm.* 

WIND. I EVAPORATION. I Y 

niovnl of a sufficient amount oi water, making hookgage 
readings before and after such removal. The pan IS 
emptied and stored during t.he season of freezing t.ei11- 
perabures. 

Tht a.neinomcte~ is read once daily at  the observation 
hour, and the total wind movenient of the past 24 hours 
is recorded. 

T7t.e prevailing dircctim of t7t.c uriiid is deteriniiied by 
means of frequent eye observat.ions on the iiiorc?ment of 
smoke, bending of tree twigs, etc., nncl tlie entry mnde at. 
the time of the evaporation observation refers to the pre- 
vailin direction since the last entry. When t,he wind 

(var.) is made. 
The tempamt.ure obsemmtion.8 aro made in tlie usual 

Weather Bureau manner, by means of the niasiniuiu and 
niiniiiiuin theriiiometers esposed in the shelter shown in 
fiaure 1. Readings me ninde and entered at  the regular 
ogservation hour (about 7 a. m.) and obviously give t.he 
air temperature only. 

The recordingfm supplied and used is best understood 
by the sample extract shown in figure 7. 

has b B own froni various directions the entry " rariable " 

PUBLICATION OF OBSERVATIONS. 

'' Climntologicd data by [State] sections " (not t,he S H I ~ L ?  
m anot.liw publication of dnta by sections beariw the 
same title hut also known as Weather Bureau B a e t i n  
'' TV ' I ) .  A11 evtiporation observations of this current 
series made under the direct supervision of t.he Weather 
Bureau during 1915 and 1916 will be phblished in t.he 
Annual Suniniary for 1916 of the "Climatological D a h  
by [State] Sections " for the appropriate State. 

A detailed description of each station will be published 
in  the respectire issues which contain the first data for 
the st>at,ion. These descriptions will not be repeated in 
subsequent8 issues unless changes in n station occur. The 
temperature, cloudiness, mid wind direction will appear 
in thc regular tables of climatological data as now pub- 
lished in these section reports, but. the daily evaporation 
niea,sureiiients and wind movenients, together with any 
other specid da,t,zx will be placed in a separate table of a 
form similar to that now used for the daily temperature 
estremes. 

SLOPE AND VALLEY AXE TEMPERATUEES. 

1:y \ V I I . L I . ~  H. R ~ A I B ,  ProfeRsor of hletrorology. 



678 MONTHLP WEATHER R.EVIEW. DECEMBER, 1916 

$E 
components in t l e air’s iiiot,iori; (3) the heating or c*ooliug 

(1) The effect of the earth’s surface in heating or coolin 
the air in contact with it; (3) the heating or coo1ii:g cs 
air atliahti t.icall when there is n d o ~ i i ~ i i r d  or iipware\ 

of t,he air itself by its absorption and reridintmi of heat, 
radiated to it.? iiiostlv from the earth’s surface: ni:d (4) 
the carrying in of co1de.r or warmer i ir  froiii other Iocn- 
tioiis by whatever wind iiiay he blowing n.t t.he t.inir? tliesc 
teniperature conditions are being coi-isiclerrcl. 

During insolation the) earth’s surface in the v;iJIey, O:.I 
the slopes and on t,hc inount.nin to s is lwing heat,e.tl by 
the absorption of the suii’s rays. 8iiriiig da~: :u:tl ~:i$t. 
the earth’s surface is hcing cooled hy the ratlint.iori of 11,s 
heat to the air above it s11cl t,c) apnce. The riir near the 
earth’s surface is clea.rer, i. e., freer from dust, a i i t l  
moisture, at  night than iluring the clay ant1 COIISP- 

uent,ly absorbs less terrestrial ra.rlint.ion at  night thitii 
k i n g  the clay. The earth’s surface iiml the riir in con- 
tact wit.h it., i. e., the air in w1iic.h we live a::d in wlii(l1i 
trees and plants live, is warmest. at 3 to 4 1. 111. itntl cold- 

so ii! c1e:i.r. 
c h  weather. 

In cloudy weather t>lie clouds screen tlie eart,li’s surfwe 
from the sun’s radiated hetit bo a greater or less exhit . .  
depending on the cloudbiess, a.iicl reveii t., more or less, 

then1 anc Y to sptwe. Diurnii.1 estrenies ol t,eiiipcr:i.t.ure arc 
not pronounced in cloudy weat,lier? nnd thewfore ally 
discussion of valley, slope, u11d sammi t. t.einpern turcs wit.h 
reference to late. spring a d  early autumn fr0st.s need con- 
cern itself with clear weather only. 

When the wind prevailing on a given 0ccnsio:i is blow- 
ing in such direction and at  such rate as to keep t.he a.ir 
moving fairly rapidly over the earth’s surface in the loca- 
tion in question, there is less likelihood of very low mini- 
mum or very high maximum temperatures during the 
day than if the air-were allon-ed Fo remain for a lon er 
time under the cooling or heating influence of the enrtf’s 
surface. It is in clear, calm weather conditiolis t,liiit, 
frosts are most likely t.o OCCII~ .  It oft.en happons that 
winds are directed at., or nearly at, right angles t.o rniigcs 
of mountains or hills. At such times wind velocit.ies niq? 
be high on the mountasin tops but compnra.t.ively low in 
the valleys, especially if the latter are narrow. This is 
one reason why valleys are more. subject. to frosts t h i l  
are nearby plan areas a t  approslniately the same l e d .  

At 3 to 4 p. ni. the temperature of the air nest, the 
earth’s surface is, as a rule, n t  a. niaximuiii in t.he ~ a l l e ~ - ,  
on the slope, and on t,he mountain top, and the iiiasimuiii 
is the more pronounced in dear, quiet weuther concli- 
tions. Under t,he heating influence of the eidi’s sur- 
face at  this time of day the :tir 011 the slopes aiid on the 
mountain to s is warmer than the frec air over the ~nllc> 

hution of teniperature will be n nearly vertical int,erchtuige 
of the air on the valley floor wit.11 that just above it and 
a iienrly horizontal iiiterchsii e of the air on the 910 8s 

circulation being with the cooler free air over the valley. 
The initial vertical cornponelit of the circulation t,hus set 
up is downward, but it changes to upwarcl as it  nenrs the 
heating surface of the slopes. It is reaclily seen t,li:it tho 
pat.h of this circdation will always l>c ttinprit :.o t,hs 
earth’s surfme a.nd will, to an observer 011 t.hc suif.z~!c~, 
have the appearance of n breeze blowing from t,hc \-iilley 
up the slopes to trhe niount~aiii top; 1ieiic.e thc t.erni ‘ ’ d l o y  
breeze.” While it continues this circulnhii t,ei:i:ls to 
keep the t,eniperature of talie air near the enrt.h’s surface 

est just before sunrise, as a nile, niawkrclg t 

the esca e of the eart.h’s ritcliat.ed f icat t.o the air n h - e  

at the same Y eval. The circulution attcncliiig t.liis clistri- 

with t,he free air over the T 5 ey, the i~iitint~ivc in t. P lis 
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THUNDER AND HAIL IN THE PARIS BEGION.’ 

By [CIIARLEB] ALFRED ANGOT. Director. 

[Datcd: Bureau Central MCtiorologiqnr IIR rrunce.] 

It, has been shown th1i.t 1,huntlerstonns are :~lwiys ti 
result, of n.tmosyheric mrrvement.s which lend to t.he for- 
mnt,ion of cuniulo-i!imhus cloutls. There: are of t,en 
ticconipni:~-ii:g phecoiiienn such 81s r h ,  h i l ,  n.nd elect,ric 
nini1ifest.n t ims, which mq- he produc.ec1 siwnlt.n.neously, 
but, there is no rela.tion of cause :ind aflect. bet,w*een them. 
The cmise of t,he proiluc.t.ion of hail can not, be seen in 
the elwtric manifest ntioiis. 

In the course of receii t. iiirest.igatiioiis there wiis 0c‘c.a- 
sion to tabnlaite thc iiuniber of da.ys wit,h thunder and 
t.he number of days with hail obserwd at. the Parc Sahib 
Mrtur Observitt,ory during t.hs 40 years 1574-1913. 
Table 1 gives t,he results. 

TABLE l.-Numbt-r of days with thunder and the number of day8 With h d ,  
at Parc Saint-&faur, Pa.ri.8, dzcring (40 years) 1874-1915. 

Total number of I dayswlth- 
Nonths. 

.- . - - - I-.-- I 
Jnnuruy .......................................................... I 
Fehruary.. ........................................................ 
March... ......................................................... ~ 

June .............................................................. ~ 

July.. I Auguat ........................................................... i 
September ........................................................ i 
flctoher ........................................................ ...I 
Novemberr.. ...................................................... 
1)wembPr. ........................................................ 

~ ~ ! :  ............................................................. ............................................................. 
............................................................ 

3 1  3 
11 I 36 
34 80 
I 66 

170 i 05 
2% I n 
221 18 
1-45 , 10 
10s , 9 
3s I 21) 
81  in 
5 24 

..................................................... Totai.. I 1,Wi 383 
.. __ . _  .... ~ ~ 

In this tnble oiily clays with t.iue hail have been in- 
cluded, grbil (“soft hal?”) has been ornit,ted. Part of 
the decrease in freqi1eiic.y of ha.il in t,he summer months 
appears to be due to t,he fact that when the hailstones 
are small they tire mc?lt,ed hefore reaching t,he gound and 
itre recorded ns rain. I t  is in part, for t,liis ~ I . S O I I  thn.t 
hail is rare wit;hin ths Tropics. 

In t,he Paris regioil h i 1  is more freqiient, thrui eleckric 
nianifest.at.ions in Win t,er; hut very much less frequent 
in Summer. The mesimum freqiieiicy is in Sprivg from 
March t,o  may^ spc(.itillv in Mit.wh (‘ ‘April showei.~ ”) ; 
t.huiider, (In t h  ot,ller h d ,  is most frccpIit. in June 
and July. 

‘l’liese dnt,n furiiish 1111 acldit.ioiin1 prot:rf crf i l : c h  c::rnipl,lete 
ii :depen deiice of 11 nil :i.n d elect.ric p h t ~ l i o n ~ i ~  H. 

~ ..... 

*Angbf C h a r h  d l f r r d .  Le tonncrrr at la gr6le ilnns le dgion de Feris. Com tea 
Translation hp 2Q. readus, &d. :@c. de Frame, Paris, i k t .  11, 1916, 2: 912-913. 

Reed. 


